Associate Professor): A 2year-old male child, the second issue of nonconsanguineous parents, from average socioeconomic status hailing from Dinajpur, Bangladesh was attended at Pediatric Surgery outpatient department with the complaints of vague diffuse abdominal pain in the lower right side of abdomen and around the umbilical region for last 3 days. His mother also reported the feeling of a solid mass in the abdomen during dressing of her child. Then, gradually his problems were increasing in nature with several times o f nausea, vomiting, and t h e passage of blood mixed stool three times before his admission. Figure 1: Plain X-ray radiograph of abdomen showing dilated intestinal loops with air fluid level (A); ultrasonogram of abdomen representing intussusceptions of small intestine (B); ultrasonogram of abdomen showing doughnut sign, the characteristic of intussusceptions (C) C B A
Dr. Md. Tosaddeque Hossain Siddiqui (Professor):
On admission, the child was found with a tender, distended abdomen and the signs and symptoms of peritonitis. On query, the child was found immunized as per the expanded program of immunization schedule of Bangladesh and had no history of contact with a tuberculous patient prior to his illness. He was found with increased bowel sounds movement on auscultation. Per rectal examination of the child showed red currant jelly stool and was found with balloon-like swelling of the rectum.
Dr. Md. Saiful Islam Bulbul (Associate Professor):
Complete blood count report of the child showed total leukocyte counts (25 x 10 9 /L) with neutrophilia, i.e., neutrophilic leukocytosis (90%). The erythrocyte sedimentation rate was within normal limit. The liver and renal function tests of the child were found within the normal limit.
Dr. Md. Iqbal Hossain (Professor):
The chest X-ray o f t h e c h i l d showed no radi olo gical a b -no rma li ti es. T he plain X-ray radiograph of the abdomen showed dilated intestinal loops with a significant number of levels of air fluid ( Figure 1A ).
The abdominal ultrasonogram was done using warm gel and 10 MHz linear transducer at the right quadrant of abdomen. Gradually the transducer moved proximally towards the right upper abdomen aligning the transducer in the transverse direction to the colon which revealed the presence of palpable pseudokidney mass and was consistent with intussusceptions of the bowel at the right lumbar region. The intussusception ex t e n d to the epigastric region with the involvement of lymph nodes of the mesentery of small intestine ( Figure 1B) .
When the child viewed axially, there showed a hypo echoic ring from the edematous walls of the intussuscipiens around an echo-dense center which was formed by interfaces of the mucosal and serosal layers of intussusceptum; the characteristic sign called "target sign" or "Doughnut sign"(Figure1C) Dr. Hossain: The ultrasound findings of the abdomen showed ileoileocolic intussuscep-tions at the right lumbar region which e x t e nd e d to the epigastric region and was asso-ciated with the involvement of surrounding lymph node of the mesentery. The computed tomography scan of whole abdomen and pelvis with contrast showed a rounded mass with whorled appearance (alternate hypo and iso-dense) heterogenous area measuring 3.5 x 3.5 cm, with an ill-defined contour in the right flank of the abdomen resembling doughnut (marked by a white line). The appearance was similar to that of a false kidney mass or a bag sign and found to be attached to the right colon. The small intestinal loops were hugely dilated with thickening of their walls. A few air-fluid levels were located on the inferior side of the abdominal cavity ( Figure 2A ). The computed tomography scan of t h e chest was found with no mediastinal lymph node involvement ( Figure 2B ). Then, the child was immediately transferred to t h e operation theater for emergency operation.
Per-operative Findings
Dr. Siddiqui: The laparotomy of the child was performed successfully and per-operative observations were confirmed the child as ileoileocolic intussusceptions with a small (2.25 × 2.25 cm) submucosal sessile like polyp ( Figure  3A ). The consistency of this intussuscep-tions was firm in the distal ileum as the point of the lead having a thickened external layer as seen from outside ( Figure 3B ). There were some mild to moderate congestion and hemorrhage found in mucosal area of the intussusceptions of sessile polyp ( Figure 3C ).
In the operative field, the lymph nodes of the mesentery were found to be enlarged in size and shape. Then, hemicolectomy was performed and the tissue sample was sent to the Pathology Department for histopathological examination. The child was, then, transferred to the post-operative ward and kept under regular follow-up of the vital signs which were well maintained by the attending physicians and nursing staffs of the post-operative settings. The child was found with gradual improvement and recovery of his presenting problem and surgery settings were waiting for biopsy report to their hand.
Histological Findings

Dr. A. K. M. Nurul Kabir (Associate Professor):
The histopathological report of the polypoid lesion demonstrated β cell lymphoma of intestinal mucosa and sub-mucosa (x200 H & E stain) ( Figure 4A ), intestinal mucosa (x400 H & E stain ) ( Figure 4B ). Based on St. Jude's staging system, the child was staged as non-Hodgkin's lymphoma stage II, β cell type having a uniform, round to oval nuclei with few vesicular chromatins and one or a significant number of conspicuous nucleoli (x200 H & E stain ) ( Figure 4C ) confirmed the diagnosis of the child as diffuse large β cell non-Hodgkin's lymphoma. Some of the isolated mesenteric nodes were found as reactive in type. The remaining part of the intestine was f o u n d n o a b normality.
Dr. Hafiz:
The parents were advised to perform a complete blood count of their child. Then, under all aseptic precautions 2 milliliter of venous blood from antecubital vein was collected in a ethylene diamine tetra-acetic acid (EDTA) tube in the collection room of the laboratory of Pediatric Hematology and Oncology. The slides were appropriately labelled for the identification of patient. The blood slides were prepared by putting a drop of blood from the tube and it was spread by a spreader. The slides were then sent to the laboratory for staining and was stained with Leishman's stain. After proper staining and washing the slides were dried in the room temperature. The slides were observed under light microscope in low power field (x10), high power field (x40 H & E stain ) and high power (x100 H & E stain ) to see the hematological parameters. T otal white cell count came back to normal (10,500 x 10 9 /L) along with 55% neutrophil and other differential count. There was no feature of peripheral relapse in the blood film i.e., no blast cells ( Figure 5A ).
Dr. Kabir:
Following primary management of the acute crisis, the child was transferred from the Department of Pediatric Surgery to the Department of Pediatric Hematology and Oncology for subsequent better management treatment. Thereafter, the tissue block from the operated site was sent to the Department of Pathology for immunohistochemistry study. The report from paraffin-embedded blocks from the supplied tissue confirmed the cells as positive for the marker of β cell, CD20+ ( Figure 5B ).
Bone marrow aspiration findings
Dr. Chowdhury Yakub Jamal (Professor): When the child completed with all relevant investigations; peripheral blood smear and bone marrow aspiration were done. The bone marrow slides were properly stained with Romanowsky stain in the laboratory of Pediatric Hematology and Oncology. After staining and properly drying the slides were viewed under light microscope. The prepared bone marrow slides were observed in low power (4x,10x), high power (40x H & E stain) and high power under oil emersion (100x H & E stain) to see an extension of the disease or metastasis. Examination of the slides under microscope; overall cellularity of the marrow was found normocellular. The myeloid to erythroid ratio was normal. Erythropoiesis was normal and active. Granulopoiesis were found active and orderly. Megakaryocytes revealed normal and active with the evidence of their normal budding. There were the features of tri-lineage hematopoiesis of bone marrow and had no evidence of bone marrow involvement (i.e,<5% blast cells). Marrow was not found with parasites or any features of dysplasia ( Figure 5C ).
Counseling of Parents
Dr. Hafiz: The parents were well informed about the final diagnosis (non-Hodgkin's lymphoma, difuse large β cell) of their child. The parents were properly counseled about the nature of the disease, cost, progression of the disease and its outcome. Following proper counseling to the parents and with the normal baseline hematological, biochemical, normal bone marrow aspiration findings, immunohistochemistry report cells positive for β cell marker (CD20+). The child had started protocol-based chemotherapy at the Department of Pediatric Hematology and Oncology.
Chemotherapy Schedule
Dr. Hafiz: The child started chemotherapy with LMB -96 protocol (intermediate risk). The pre-phase and induction, consolidation and maintenance therapy were given. The pre-phase induction (COP) was for 7 days, given with a) vincristine (1 mg/m 2 through a new intravenous channel), b) cyclophosphamide (300 mg/m 2 /dose intravenously over 30 min in 100 mL normal saline), c) intrathecal methotrexate (12 mg) plus hydrocortisone (25 mg) on day 1 and prednisolone (60 mg/m 2 ) twice daily orally after meal from day 1 to day 5 of induction. Thereafter, the dose of prednisolone was tapered. Then, the hematological, biochemical, renal and liver function tests were done prior to starting the induction phase. Induction was given with COPADM-1. Vincristine (2 mg/m 2 ) was given through a new intravenous channel. High dose methotrexate (3 g/m 2 ) intravenously was administered over 3 hours on day 1 of therapy. The calcium leucovorin (15 mg/ m 2 ) was administered intravenously 6 hours for 12 doses until his serum level of methotrexate became 0.1 µM/L. The rescue started at 24 hours of the high dose methotrexate. The cyclophosphamide (250 mg/m 2 ) given intravenously from day 2 to day 4 of the therapy. The child was then hydrated with normal saline at 125 mL/m 2 /hour intravenously until the 12th dose. 2-Sodium mercaptoethane sulfonate 400 mg/m 2 /dose at 0, 6, 9, 15, 18 and 21 hours for each day was administered to prevent hemorrhagic cystitis. Doxorubicin (60 mg/m 2 ) infusion was given over 6 hours on day 2 following cyclophosphamide. Intrathecal methotrexate was given on day 2 and day 6. The prednisolone was given orally after meal twice in divided doses from day 1 to day 7 of therapy.
After an interval of 21 days, COPADM-2 protocol of therapy was given successfully without any gross unwanted event. The child was, then, started consolidation phase with CYM-1 protocol with high dose methotrexate (3 g/m 2 ) intravenously in 3-hour infusion on day 1 of therapy followed by folinic acid rescue (15 mg/m 2 ) intravenously 24 hours of methotrexate therapy of 6 hourly doses for 12 doses until the serum methotrexate level <0.1 µM/L. Then, the child was given intrathecal methotrexate plus hydrocortisone on day 2, intrathecal cytara-bine plus hydrocortisone was also given on day 7 of the therapy. Granulocyte-macrophage-colony-stimulating agent (300 U/0.5 mL) was given intravenously on day 7 of therapy to stimulate the bone marrow cell to regenerate. Then, every two days interval his blood count, liver function and renal function were done to see any deviation from the normal. The same schedule of CYM-2 protocol was given to the child after an interval of 21days. He received all the scheduled chemotherapy protocol in time, but there were some unwanted adverse events happened (3 episodes febrile neutropenia and mucositis after COPADM-1, CYM-1, and CYM-2 therapy); which was managed successfully with broad-spectrum antibiotics and supportive care).
After completion of the protocol-based chemotherapy, parents were advised to attend their child at the out-patient department for regular follow-up. On follow-up, till now the child exhibits good treatment compliance with a clinical, hematological, biochemical and ultrasonographical parameter having no sign or symptom of relapse for the last two years.
Provisional Diagnosis
Non-Hodgkin's lymphoma
Differential Diagnosis
While thinking of the differential diagnosis, it should be considered the age of the child at presentation, site of abdominal pain, mass and passage of loose stool mixed with blood. As there was no abnormality other than the pain and cramp in the abdomen which was progressively increasing in nature with nausea, vomiting, and passage of loose stool mixed with blood; the following differential diagnosis should be bear in mind.
Non-Hodgkin's lymphoma
Dr. Hafiz: The pediatric population constitutes 32.4% of the total population of this subcontinent and the malignancies are emerging major childhood killer. 1 The primary tumor of the gastrointestinal tract is rare and it is less than 5% of all childhood malignancies. 2 The scarcity of the disease and early variable clinical presentation preclude early diagnosis when the likelihood of cure exists. Among the gastrointestinal malignancies, non-Hodgkin's lymphoma is the predominant variety. In children, these tumors tend to found in the small and large intestine in contrast to stomach in adults. 3 It is the most frequent cause of intestinal obstruction due to intussusceptions during the first 2 years of life. 4, 5
The incidence of intussusceptions is 1.5-4 cases per 1,000 live births, with a male: female ratio 3:2. 6, 5 It often occurs around one year of age with a peak incidence between 4 and 7 m o n t h s . 7 In infants aged 9-24 months, it is usually primary. They do not have an identifiable specific lead point. A specific lead point is more commonly found in children older than 3 years. 8 Intussusceptions caused by Burkitt's lymphoma (β cell type) as a cause of acute abdomen is rare, which often mislead the symptoms that make the diagnosis more difficult. 9 Many pediatric patients with Burkitt's lymphoma may present with intussusceptions as a first clinical sign, a presentation that potentially leads to the detection of disease at an earlier stage. 10 The commonest variety of intussusceptions is ileocolic. 11 In the present situation, this variant of intussusceptions was also common, which matched with their findings.
Another study in Bangladesh by Rahman Though it is uncommon, the primary non-Hodgkin's lymphoma is found to be the initiating point in intussusceptions, commonly involving the terminal ileum. 14, 15 The present case also initiated with the presentation of intussusceptions, which is consistent with the author's findings. The children with Burkitt's lymphoma or non-Hodgkin's lymphoma have an excellent prognosis with contemporary treatment regardless of disease stage. 10, 16 In this case, following protocol-based chemotherapy in the scheduled dose and duration, was found with excellent outcome having no sign and symptom of relapse. It is also consistent with the other author's observations.
However, in this case, though the child initially presented with the features of intussusceptions although there were definite clinical, radiological, histopathological and immunohistochemistry findings which finally confirmed as non-Hodgkin's lymphoma of the small intestine.
Henoch-Schonlein purpura
Dr. Jamal: Although Henoch-Schonlein purpura can affect the children of any age, most of the cases occur in children between the ages of 2 to 11 years.
Henoch-Schonlein purpura may presents with bleeding per rectum due to thrombocytopenia. 17 In the present case, no typical rash was found in the buttock and extensor surface of hand and foot or arthritis which is typical for the disease but not found in this case.
In contrary, the present case, child complaints of a mass in the abdomen, diffuse abdominal pain, and passage of stool mixed with blood. His per rectal examination presents a jelly-like stool. The plain Xray of the abdomen revealed a dilated loops of bowel with the significant number of air-fluid levels which is against the diagnosis of Henoch-Schonlein purpura.
Intussusceptions of the small intestine
Dr. Md. Anwarul Karim (Professor): The 2-year-old child presented with a history of diffuse abdominal pain and mass in the abdomen. On examination, he was mildly pale. Laboratory investigations showed a white blood cell count of 25 x 10 9 /L with neutron -philia, i.e., neutrophilic leukocytosis (90%). Painful distension of abdomen along with the signs of peritonitis were observed on per abdominal examination. His bowel sounds were found to be increased on auscultation The abdominal ultrasonography findings revealed intussusceptions of the bowel at the right lumbar region which e x t e n t to the epigastric region with the involvement of lymph nodes of the mesentery. Red currant jelly-like stool and ballooning of t he rectum had observed on per rectal examination. So, this can be considered as intussusceptions of the small intestine. Subsequently, the computed tomography scan, histopathology, and immunohistochemistry report from the biopsy sample were against the diagnosis of intussusceptions.
Neutropenic colitis (Typhilitis)
Dr. Md. Imrul Kaes (MD Resident): It can also occur in association with the diffuse process including neutropenic colitis. 18 Most patients who are affected with neutropenic enterocolitis are receiving antineoplastic drugs and are profoundly neutronpenic (i.e., <1000 cells/μL). The time course and severity of the clinical presentation of neutropenic enterocolitis are variable. The symptoms usually occur within 10-14 days after the initiation of cytotoxic chemotherapy. In this particular presentation, there was no history of receiving any chemotherapeutic agent earlier to this illness and the hematological parameters were found within the normal limits. So, neutropenic colitis could be excluded.
Shigellosis
Dr. Niaz Mahmud (MD Resident):
This case had the history of passage of blood mixed in the stool, vague abdominal pain, mass in the abdomen and fever. On examination, the child was found mildly pale, sweaty with the distended, diffusely tender and painful abdomen. His per rectal examination revealed red currant jelly sto ol with balloonlike swelling of t h e rectum. The per-operative findings, computed tomography scan, a histopathological report from a biopsy sample and immunohistochemistry was against the diagnosis of shigellosis.
Disseminated tuberculosis
Dr. Hafiz: The abdominal tuberculosis is an important global health problem and our country has a high prevalence of tuberculosis which includes both pulmonary and extrapulmonary types. Two separate studies were done in Bangladesh by Islam et al. . 22 The disseminated form of tuberculosis is more common in infant and children. 23 Wang et al. (2007) 24 reported the definition of disseminated tuberculosis as tuberculous infection involving the bloodstream, bone marrow, liver or involvement of two or more non-contiguous sites, or miliary tuberculosis.
Dr. Afiqul Islam (Professor):
Although the child presented with diffuse abdominal pain, the mass within the abdomen and passage of red currant jelly stool. On examination, the baby was found immunized as per expanded program on immunization schedule and had no history of contact with tuberculous patients or any prolonged cough, having normal erythrocyte sedimentation rate and chest X-ray findings. So, the tuberculosis is fewer possibility in this case. On the contrary, histopathology, immunohistochemistry and CT scan report did not match with disseminated tuberculosis. In this situation, there was no such type of correlations. Non-Hodgkin's lymphoma of the gastrointestinal tract is the most common variant of extranodal lymphoma. 25 The small and large intestines are the most common involving site, 25 the most common site is ileum where most of the gut is surrounded by lots of lymph nodes. These lymph nodes are commonly arise from the β cells of lymphoid tissue which exist in the lamina propria and submucosa of the intestine. These may be solitary or diffuse. The solitary type tends to encircle the whole of bowel a nd so tha t i t narrows the entire lumen and the diffuse variants are found with multi-segment involvement with numerous polypoidal excrescences which may finally invade the serosal layer up to the mesentery or its beyond.
Dr. Jamal's Diagnosis
Meckel's diverticulum has been found to be the most common leading point of intussusceptions.
In 33 It is found that the case is diagnosed as diffuse large βcell lymphoma which is consistent with the findings of the previous authors.
There was a sessile polyp in the distal ileum and t h e child went home after a right hemicolectomy followed by protocol-based chemotherapy w i t h cyclophosphamide, adriamycin, vincristine, prednisolone, and methotrexate in schedule dose and duration and on regular follow-up at the out-patient department. The child exhibited good treatment compliance till now.
It is observed in the present case who survived till now without any event which was against the observation of Ein et al. (1986) 28 where only 3 patients out of 10 were long-t e r m survivors. Puri and Guiney (1985) 15 also reported that the only one death out of 292 children with intussusceptions i n a child wi t h l ympho m a . Lymphoma is the most common type m al ign ant lesion of the small bowel in children. 15 Hence, in cases of intussusceptions, especially in the older age group of the children, we need to keep a high index of suspicion for malignant lymphoma of the bowel when they present with vague abdominal pain, mass in the abdomen and red currant jelly stool. The importance of resection of bowel containing any slightest lesion along w i t h the removal of the regional lymph nodes is stressed. With these reports, it is tried to highlight the differing presentations of non-Hodgkin's lymphoma and the differing unpredictable outcomes. In this particular case, it is found with an excellent prognosis after diagnosis and following treatment. La Quaglia et al. (1992) 32 concluded that bowel resection performed during emergency laparotomies for symptomatic, localized bowel involvement in patient with non-Hodgkin's lymphoma was associated with better prognosis. These findings are also consistent with the observations of authors. Intestinal involvement by non-Hodgkin's lymphoma was associated with an increased frequency of abdominal symptoms resulting in earlier laparotomies and earlier diagnosis.
A mesenteric or retroperitoneal mass that does not involve the bowel wall remains clinically silent until a relatively larger tumor burden is reached. Complete resection of the tumor was shown to have the added advantage of avoiding bowel perforation, gastro-intestinal hemorrhage or t h e tumor lysis syndrome after the initiation of chemotherapy. [34] [35] [36] It is reported that non-Hodgkin's lymphoma involving the bowel, surgical resection has been associated with the improved outcome by complete resection in localized disease confined to the bowel wa l l and diagnostic biopsy in advanced diseases. 37 As this index case was localized and had no sign of distance metastasis, our finding was consistent with others. Hence, with high suspicion of lesions, considering the age of the child and the bowel involvement, resection of the diseased bowel may be the single most important dicision in salvaging these children.
The role of debulking has been condemned in extensive abdominal tumors which are associated with complication and possible delay in initiation of essential systemic chemotherapy. 35 In our perspective, there was no such complication but had gradual improvement. The extent of disease at presentation and the resectability has been found to be the most important prognostic factor. 32, 37 Our index case also had found with ileoileocolic intussusceptions with a small submucosal sessile polyp; firm inconsistency in the distal ileum as the leading point along with mild congestion and hemorrhage in the mucosa. 39 also observed about 66% of the malignancy that originates in the large intestine. In the present situation, the site of origin of the tumor is a small intestine.
So, that the pediatric surgeon/physician should bear in mind about non-Hodgkin's lymphoma when a child present with a non-specific clinical presentation like diffuse abdominal pain, a mass in the abdomen and red currant jelly stool so that it can give a clue to do the further diagnostic evaluation.
Final Diagnosis
Non-Hodgkin's lymphoma, diffuse large β-cell
Follow-up
Dr. Hafiz: Non-Hodgkin's lymphoma results from malignant multiplication of the lymphoid lineage of a cell. Although malignant lymphomas are generally uncommon to lymphoid tissue such as lymph node, Peyer's patches of small intestine and spleen, it is not uncommon to find bone marrow involvement in children. Furthermore, as it is mandatory to provide a multidisciplinary approach of chemotherapy which results in immunosuppression of the patient. So, the child needs good personal health and immunocompetent enough to cope up from these unwanted adverse effects of the drugs.
Dr. Hossain: How would you follow-up the child?
Dr. Hafiz: Following hemicolectomy, protocolbased chemotherapy had given to the child with regular follow-up for the last 24 months and till now the child did not develop any sign and symptom of the reappearance of the disease. He was done a monthly follow-up with complete blood count and biochemical parameters (serum lactate dehydrogenase) to see any deviation from the normal. To exclude metastasis/relapse, ultrasonogram and bone marrow aspiration were done every 6-months interval. Till now, the child clinical, hematological or ultrasonographically exhibits good treatment compliance without any sign and symptom of relapse.
Future Suggestion
Dr. Kabir: What is the take-home message?
Dr. Hafiz: Any children below 6 years of age when present with intermittent abdominal pain, vomiting, mass in the abdomen/abdominal distention and bloody stool, they must be excluded for non-Hodgkin's lymphoma. The children with high index suspicion for malignant lymphoma of bowel with the concomitant presentation of intussusceptions, a physician/surgeon should be aware to perform computed tomography scan of the abdomen, histopathological examination of the tissue sample, immunohistochemistry and bone marrow aspiration for diagnosing and staging of
